APPENDIX A

SYSTEM STUDIES CONDUCTED FOR

VRI ALTERNATIVES ANALYSIS
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Appendix A 
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SDG&E STUDY INFORMATION

Background

Pursuant to a CPUC request for data, SDG&E studied four alternative system enhancement to identify respective system import and export capabilities.  The study conducted thermal, voltage and stability analysis of each alternative to determine the above noted data.  The four alternatives were:

· Serrano to Telega 500 kV, with selective undergrounding of existing 230 kV

· Highline to Imperial 230 kV with upgrades to CFE and IID systems

· Highline to Imperial 230 kV with Imperial to Miguel 500kV

· Devers to Miguel 500 kV

Study Objectives

The overall objective of this study is for San Diego Gas & Electric Company (SDG&E) to perform the technical power flow analysis necessary to evaluate the alternatives identified above.  Specifically, each alternative identified above was studied to determine:

1. Non-simultaneous Import Limits into SDG&E's system.

2. Export Limits for northbound flows from San Diego.

3. Project Feasibility from an electrical system perspective.

4. Overall Project Feasibility.

5. Potential impacts on neighboring systems along with potential mitigation (addressed in a generic or conceptual fashion).

Study Assumptions

This technical study compared each of the above-identified alternative's electrical system performance to a Valley Rainbow benchmark case.  All system studies were performed using a 2005 WSCC base case. A WSCC full-loop representation was used; this includes the Western United States, Western Canada and the system of Comision Federal de Electricidad (CFE) of Baja California, Mexico. Since the Project impacts the SDG&E system, the SDG&E system configuration was replaced with the latest detailed 2005 representation.   

The General Electric Power System Planning Program (GE-PSLF), Positive Sequence Load Flow), Version 12.0, was used in conjunction with in-house Engineer Programming Control Language (EPCL) routines to help analyze the study results.

Load Forecast Assumptions

Recent 2005 load forecast information was used for the SDG&E, SCE and CFE systems.  The adverse, 90/10 load forecast was used to determine the import limits.  An off-peak case, with a load of 2500 MW in the San Diego area was used to determine export limits.  Neighboring areas were scaled to an off peak representation for the export scenario cases.   

System Upgrade Assumptions

The following system upgrades were assumed in all base cases for these studies:

1. Second 230 kV circuit from Imperial Valley to La Rosita

2. Second 230 kV circuit from Tijuana to Otay Mesa

3. Second 230 kV circuit from Miguel to Mission

4. Second 500/230 kV transformer at Imperial Valley

Generation Assumptions

Table 1, below, shows the in-basin generator assumptions for the San Diego area to be used for the import scenario base cases.  Additional generation in the San Diego and Baja areas was added as necessary to determine the maximum export capability.

A sensitivity case was done to assess the impact of adding the Otay Mesa Generating Plant.  

Baja, Mexico In-Basin Generation Assumptions

A total of 1660 MW of new generation was assumed to be on-line in the Baja California, Mexico area as follows:

TABLE 1

SDG&E IN-BASIN GENERATION ASSUMPTIONS


· Intergen LRPP:  750 MW

· Intergen LREP:  310 MW

· Sempra Energy Resources:  600 MW

Study Criteria 

General for All Alternatives

The study was conducted by applying the ISO Grid Planning Criteria, Local Reliability Criteria, WSCC Reliability Criteria, and the NERC Planning Standards, as summarized below.

Thermal Capacity Limits

No transmission element was loaded above 100% of its continuous rating under base case conditions.  For loss of the next system element(s), no transmission system element will be loaded above its emergency rating. 

Credible Double Contingencies (N-2): two lines on common structures, bay, or right-of-way, and two generators at a common switchyard and voltage level as defined by the WSCC Reliability Criteria.

Selected overlapping contingencies (N-1-1) as defined by the Cal-ISO Grid Planning Criteria (particularly a G-1, system readjusted, followed by an N-1).

Specifically for the Imperial Valley Alternatives

Power flow analysis (pre-contingency and contingency analysis) was performed on SDG&E, CFE and IID systems.  The base cases will perform G-1/N-1 (forced generator outage, system adjusted, followed by a line outage) contingency analysis on all single contingencies including generators, lines and transformers (N-1).  Selected SCE contingencies will also be studied.  

Specifically for the Songs - Serrano Alternative

Power flow analysis (pre-contingency and contingency analysis) was performed on SDG&E and SCE systems.  The base cases will perform G-1/N-1 (forced generator outage, system adjusted, followed by a line outage) contingency analysis on all lines in SDG&E's system and 230 kV and above lines in SCE systems, along with credible N-2 and overlapping outages. 

Transient Stability Study Guidelines

Stability studies was performed on both the import and export scenario cases to ensure system stability following a critical fault on the system.  These studies will facilitate the development of the dynamic voltage support requirements, if required

Study Assumptions

WSCC dynamic modeling data was used for all dynamic simulations.

Transient stability analysis was performed using the GE PSLF power flow program with a special EPCL program that will simulate system disturbances in the system. 

Study Criteria

· The study was conducted by applying the ISO Grid Planning Criteria and WSCC Reliability Criteria as applicable.

· Transient voltage dip and duration must be within allowable limits.

· Minimum transient frequency must be within allowable limits.

· All machines in the system must remain in synchronism as demonstrated by their relative rotor angles, accelerating power, etc.

· Sufficient damping must exist on the rotor angles and voltage magnitude swings to demonstrate transient stability.

Post-Transient Voltage Stability Study Guidelines

Post-transient studies were performed to ensure the WSCC Voltage Stability Criteria is met following credible outages within the system.  The studies adhered to post-transient study procedures as approved by the WSCC’s Board of Trustees and described in the report entitled “WSCC Voltage Stability Criteria, Undervoltage Load Shedding Strategy, and Reactive Power Reserve Methodology.”

The 90/10 load level case was used to demonstrate compliance with reactive power margin requirements.

Methodology 

The following methodologies were applied to the post-contingency outages:

· All manually operated voltage control and phase shifting devices were fixed except designated switchable caps to float. 

· All generators which control a high side remote bus were set at the pre-disturbance voltage at the terminal bus, except for certain designated generators.

· A governor powerflow (10 MW bandwidth) were applied for both the QV analyses and area interchange control was turned off.  This governor powerflow was applied for the initial outage and was used throughout the QV run, except for specified blocked governors.

· Northwest shunt capacitors modeled as synchronous condensers were converted to fixed shunt capacitors using their pre-disturbance MVAR value except for Keeler and Maple Valley Static VAR Compensators.

Criteria

The WSCC Voltage Stability Criteria was applied for SDG&E, SCE, IID and LADWP systems as described below.

For SDG&E the following interim criteria was used:

· Level A disturbance (single element outage):  150 MVARs

· Level C disturbance (double element outage):  75 MVARs

For SCE the following interim criteria was used:

· Level A disturbance (single element outage):  180 MVARs at 230 kV buses and below

· Level C disturbance (double element outage): 90 MVARs at 230 kV buses and below

· Level A disturbance (single element outage):  220 MVARs at 500 kV buses

· Level C disturbance (double element outage): 110 MVARs at 500 kV buses

For LADWP the following interim criteria was used:

· Level A 500 kV disturbance (single element outage):  500 MVARs

· Level C 500 kV disturbance (double element outage):  250 MVARs
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